| INTRODUCTION
Retropubic (RRP) and robot-assisted radical prostatectomy (RARP) have had similar oncological outcome in systematic reviews and metaanalyses 1, 2 and no statistically significant difference in 90-day postoperative death was found in a recent study, RRP (0.20%) and RARP (0.13%). 3 To date, most studies have shown similar risk for urinary incontinence and erectile dysfunction after RRP and RARP 4, 5 but recent systematic reviews on observational studies have suggested that urinary incontinence and erectile dysfunction are less frequent after RARP than RRP. [6] [7] [8] Compared to RRP, RARP is associated with shorter postoperative hospital stay, 9 less perioperative bleeding, 10 fewer postoperative infections, [11] [12] [13] and fewer thromboembolic events, 14 whereas the operating time is shorter and direct costs are lower for RRP. 15, 16 Radical prostatectomy increases the risk of inguinal hernia but it is unclear if there is any difference in risk after RRP and RARP. 17, 18 Furthermore, one study from the Surveillance, Epidemiology, and End Results Program (SEER) database reported that minimally invasive radical prostatectomy was associated with more than threefold increased risk of incisional hernia repair compared to open radical prostatectomy. 19 A recent single center randomized clinical trial from Australia showed similar short-term results after RRP and RARP. 20 However, only outcomes at up to 12 weeks were reported in that study and there are currently little data on long-term adverse effects after RRP and RARP other than for urinary incontinence and erectile dysfunction. | 501 least one of PSA ≥ 10 ng/mL or GGG 2-3; localized high-risk: PSA 20-50 ng/mL or GGG 4-5 and T1-2; locally advanced high-risk:
PSA < 50 ng/mL and T3.
| Adverse effects, comorbidity, socioeconomic factors, and hospital surgical volume
The Prostate Cancer data Base Sweden (PCBaSe) 3.0 has previously been described in detail. 24 In brief, by record linkage using the unique Swedish personal identity number, information on men in NPCR was 
| Classification of diagnostic and intervention codes
Discharge diagnoses that indicated complications after surgery were classified into following domains; urinary incontinence, anastomotic stricture, inguinal, and incisional hernia. Surgical procedures indicating adverse effects were; procedures for urinary incontinence, repair of inguinal hernia, repair of incisional hernia, procedures for anastomotic stricture, and urethrocystoscopy. The capture of erectile dysfunction in the National Patient Register is low and therefore no analyses were conducted for erectile dysfunction.
A complete list of analyzed diagnostic and intervention codes is presented in Table 1 .
| Statistical methods
Risk of adverse effects after RARP compared with RRP was calculated in multivariable analysis with Poisson regression adjusting for year of prostatectomy, hospital surgical volume, clinical T-stage, PSA at diagnosis, Gleason grade group, patient age at prostatectomy, comorbidity, and educational level. 27 The number of events was analyzed since multiple events likely indicate a more severe adverse effect. However, to avoid including the same occurrence of an adverse event multiple times in a short time period, a 2 month interval after an adverse event was defined, within which a second identical event was
ignored. This time period was also excluded from the time at risk in all analyses.
All statistical tests were two-sided and all analyses were performed using R 3.1.1 (R foundation for foundation for statistical computing, Vienna, Austria) software.
The Research Ethics Review Board at Umeå University Hospital approved the study.
| RESULTS
In total, 19 712 men underwent radical prostatectomy (RP) as primary treatment for prostate cancer out of whom 11 212 underwent RRP and 8500 RARP. Age, marital status, and CCI were quite similar for men who underwent RRP and RARP but men who underwent RARP had a higher educational level (Table 2 ). Approximately 95% (10 597/ 11 212) and 93% (7905/8500) of men who underwent RRP and RARP respectively, were younger than 70 years at date of surgery.
More men who underwent RRP had a low-risk cancer compared to RARP, likely due to the fact that RRP was the most common procedure in the early study period when low-risk prostate cancer was an indication for RP. Accordingly, longer follow-up was available for RRP (Table 3 ). All above mentioned differences between the RRP and RARP cohorts were statistically significant (P ≤ 0.01). Table 4 shows the number of events and relative risk (RR) of adverse effects after RARP versus RRP. Risk of urinary incontinence was similar between the surgical techniques both in assessment of 
| DISCUSSION
In this population-based study, risk of long-term adverse effects was quite similar after RRP and RARP. There was a somewhat lower risk of anastomotic stricture but a higher risk of incisional hernia after RARP.
The nationwide, population-based cohort design and the extensive, and almost complete follow-up are the main strengths of the current study. Virtually, all radical prostatectomies performed in Sweden between 2004 and 2014 were included and the diagnoses in the in-patient Register are 85-95% accurate. 22, 28 Thus, most serious adverse effects after surgery that require in-patient care were captured. By use of data from other nationwide registers, we were able to adjust for the most important confounders including hospital surgical volume, comorbidity, educational level, and marital status.
The main limitation of this study is the use of administrative data as 29 Accordingly, in a recent report from a similar cohort in Sweden, 21% of men reported that they had some urinary incontinence. 5 However, the most severe adverse effects were captured and the results mirror clinically relevant end-points for adverse effects other than erectile dysfunction and mild urinary incontinence.
Little is known about long-term risk of anastomotic stricture after radical prostatectomy. Earlier studies have reported that risk of urethral stricture and urinary retention is higher after RRP as compared with RARP and that most urethral strictures occurred within 1 year after surgery. 30, 31 Similarly, in the current study risk of anastomotic stricture was lower after RARP up to 3 years after surgery but similar between the surgical approaches thereafter. Speculatively, this could be due to the fact that anastomotic strictures usually occur quite soon after surgery and can be treated effectively.
In a questionnaire study of 1787 men who had undergone RRP or RARP, there was a lower risk of inguinal hernia after RARP compared to RRP. 18 However, no statistically significant difference in the risk of inguinal hernia was found between the surgical approaches in the current study although there was a tendency toward lower risk after RARP, particularly during the first 3 years after surgery. Furthermore, our results agree with the results from a study based on the SEER Medical dataset where Carlsson et al reported that minimally invasive radical prostatectomy was associated with a more than threefold higher risk of incisional hernia than RRP. 19 The risk of anastomotic stricture was lower after RARP than RRP and that became more prominent over time. The results in this study are based on data from all hospitals in Sweden where prostate cancer was treated in a contemporary period and are likely to be more generalizable than results from tertiary referral centers.
32,33
5 | CONCLUSION Risk of adverse effects after RARP and RRP was quite similar up to 10 years after surgery. After RARP, the risk of anastomotic stricture was lower and risk of incisional hernia was higher.
